Effect of positive and negative pressure breathing on sodium and water excretion.
Positive and negative pressure breathing purportedly alter renal sodium and water excretion by modifying hemodynamics and/or hormonal regulators of sodium and water homeostasis. To test this hypothesis we monitored hemodynamic and hormonal responses in seven normal men to (1) continuous positive pressure breathing (19 +/- 1 mm Hg for 30 minutes) after water loading (urine volume = 15 +/- 1 ml/min); and (2) continuous negative pressure breathing (11 +/- 1 mm Hg for 30 minutes) after maintenance water ingestion (urine volume = 4 +/- 1 ml/min), in random order. Each study was repeated on a control day without pressure breathing. Results were as follows (mean +/- SE, p less than 0.05): (1) continuous positive pressure breathing decreased urinary sodium from 0.28 +/- 0.07 to 0.17 +/- 0.04 mEq/min, increased atrial natriuretic peptide from 34.2 +/- 4.9 to 48.5 +/- 6.9 pg/ml, and had no effect on osmolar and free water clearances, cardiac output, plasma renin activity, or plasma aldosterone and plasma arginine vasopressin levels; and (2) continuous negative pressure breathing increased free water clearance from 0.6 +/- 0.7 to 4.5 +/- 1.2 ml/min, urine volume from 4.0 +/- 0.8 to 8.9 +/- 1.3 ml/min, and cardiac output from 5.1 +/- 0.4 to 7.0 +/- 0.6 L/min in a proportional manner (r = 0.40, p less than 0.01) and had no effect on osmolar clearance, urinary volumes of sodium and potassium, plasma renin activity, plasma aldosterone, atrial natriuretic peptide, and arginine vasopressin.(ABSTRACT TRUNCATED AT 250 WORDS)